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Measurement of the spin-lattice P B102/B204

relsxation is now peing studied by the method of continual gaturation and
by the pulse method. Fig. 1 shows 8 plock diagram of the spectroscope with
whioh the apin-lattioe relaxation time was measured by the pulse method.
The klystron K, with a sequence frequency of 100-0.1 ops furnished pulses
of 25 psec dur&tion with an efficiency of 1.5 w, the klystron K, operated
at_9400 Mo/sec. Pig. 2 shows an oscillogram of the relaxation curve of the
Feot ions. The epin-lattioe relaxation time was for both concentrations at
4.2°K equal Ty = (4.9 2 0.4)+10"4 sec, the gpin-spin relaxation times were

1.4°10'8 and 0.66-10"B Bsec, respectively. By the method of continual sat-
uration, the same values were obtained for both concentrations &% 2.1%K:

T, = (1.6 1.0.2)-10'2 gec, From the data the conclusion ig drawn that at
helium temperatures, the spin—lattice relaxation does not depend on con-
centration, and is inversely proportional to the fifth power. The strong
temperature dependence jndicates that at helium temperatures, processes of
gecond order play the main part. For the purpose of confirming the temper-
ature dependence 1a¥, 4he line width at Q21% concentration Was measured
within the rageof 4.2-400K and it was found that the p-5-1aw holds up to
gbout 40°K: T, = 0.64 T=0 sec. provisional studies (by the pulse method)
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of the cross relaxation of the lines of the two non-equivalent ions produced

: no_q99ult;,whioh is ascribed to the short cross relaxetion time. Thereupon,
_ . the problem was 'studied whether a eross relaxation exists at all in the
* given case; the specimens used for this purpose had a Fe?* ion concentra-
"t tion of 0.46%. It ‘wag .found that a strong cross relaxation exists between
o .the lines of the two mégnefically non-equivalent ions. Also the relexation
i processes in chr(cN)é with & Cr 5+ concentration of 0.24% were studied.

" Phe relaxation 6Urves at 4.2 and 2.1%°K turned out to be representable by the

sum of .two exponents with highly deviating characteristic times: the time

“-QZ of the one exponent was temperature-independent and equal to 4.5.10-4 sec,

. that of_ the other was broportional to temperature and at 4.29K equaled

P 1.91073 sec, so that also in this case the existence of a cross. relaxation
 wag proven. The-autho?s finally thank R. P. Bashuk and A. S. Bebchuk for

. placing the orystals at their disposal. There are 2 figures and 8 refer~

ences: ' 2 Soviet-bloc and 7 non-Soviet-bloc.

s ? ASSOCiATION: Fizicheskiy instifut im. P. N. Lebedeva Akademii nauk SSSR

-~ (Institute of Physics imeni P. N. Lebedev of the Academy ‘of)
© . Sciences USSR) - - S : RS
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ZVEREV, G.M.; PROKHCRCV, A.M.

Electron paramagnetic resonance of the v+ ion in corundum. Zhur.
eksp. 1 teor. fiz. 40 no.4:1016-1018 Ap '61. (MIRA 14:7)

1. Institut yadernoy fizikl Moskovskogo gosudarstvennogo

universiteta.
(Paramagnetic resonance and relaxation)

(Corundum--Electric properties)
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TITLE: Quantum counters

PERICDICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziri, v. 40,
no. 5, 1961, 1384-~13086

TEXT: The sensitivity of receivers for long-wave radiation can ve im-
proved by conversion of gquanta intc visihle or uliraviolet lignt. :
Inciden% radiation of frequency .54 with auxiliary radiation of freguency
v may gi i nta ho,o, Tith Vo, >V, 3in, (See Fig.).
5p may give rise to quant 31 31> 3 21 ( g.)
£ The numbers of pariticles in the energy siates E1
= and E3 were calculeted by virtue of the transition
Y
= X . ~a
S provabilities with and without an external field.
2 3 L7 Thus, ithe author cbiained
Te
)
= £,
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Quantum counters
ny = Aent 4 Besf +-nj,
(2),

Qs — 1% ,q.f 1 0

G S} PN B —e%t N,

n3 = A ——a-_—.e ' +B (2% 3
f 13

o i

where . 5 T v aanl
0= '1; (ay +az) *+ [4 (an 030)* + 12 }

n}= (1 +-0= Wiz - Wi)/(ana

—ay (@ T Wi nl (@n@= — a1202)-

28 asan)l A,

(3)

ny=

S

and e A . ~
ay = — 2Wy — W — W Qyp = Wy —Wn Wia
11 . (I)

ase = — 2Wse — wn — sz,

s in the i-th state; n - total number;

any = — Waa,

w
LI and Wi

(ni - number of particle
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transition probabilities

w1th and without radiarion.
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resperzlvely,) ¥

. are ; 5 .
steady staves one hes ni = (wtzfﬁ12)n/wz, on the condition +his
: 1 : >
SR U | AT IITES wo_ooand w,; ¥ ¥.z 7 o, Tne numher of quanta
12%%217 712 30 52 iz 22 v z3 -
spontaneously emitsed from E5 to B, is given by N = fg¥z. = {®,., + W, )n-
i 3 7 t L (4

Even without radzation. &

quantum emission 13 left over.

Tne sensitivity

wJark"” background of radiaiicn Nd = ., W1E

N

the rvaoelver rewches &

o
01

maxigum when nw_oﬁ N , where N . 13 the Leas! numberl of transitions
12 mil min
that can be recordad. Considering the fact tpat tne guuata hvy,. are
- ~ 4

. - z 4 R

practlcally all absorbed. one finds She sv/8n “Yy- ey where NV
B Radi

is the line width. By ~ne element of the transit.tn matvas znd 3 ~ne /
enrface area of the gpecimen. In deriving n, 1t was asgumed that the
specimen 18 penetrated oncs by the radiztioh: Howsver . wf ths rsziiatlion
1e rzflected from the specimen. ihe expression for n 2 +- be mualtipiled
by a factor (1.x). where k 18 the reflection fac-oT. Tp2 derivaiion

sard 5/4
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was performed with the use of o formula from Rer, 2 (A, ¥. rProxnorov

ZhETF, 34, 1698, 1956). Assuming that gg = 0 and T. = "lw,, @0,
A 2

w,, can be written as w,, = T, exp (-hJé,/kT) where T, stands for the

relaxitior time. In order to have the least peosible value of w,o o 80
; . N emperatur ust be sufficientvly low Iow,
nw12(§ Iamm, temperature mus: be sufficiently low, W

be proportional tc¢ the signal strength. If WSE‘% Faq Wy tha relswztion
31

time, +, is5 equal to 2/w,, with ¥ being alvays gsreater toan the Lifetine

.

in the excited state. There are 1 fipgure and 2 references:
and 1 non-Soviet-bloc.

ASSOCIATIONs Fizicheskiy institut im. P. N. Lebedeva, Akadem:1 nauk
(Institute of Physics imeni P. I. Lebedev. Academy of
Sciences US3R)

SUBKMITTED: December 1, 1960
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AUTHORS ¢ Xorniyenko, L. S., Prokhorov, A. M. .
—— .
TITLE: Electron paramagnetic resonance of the Fe3+ ion in corun- a
dum

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiz2iki, v. 40, .
no. 6, 1961, 1594 - 1601 '

TEXT: - The authors of this paperdiscovered the paramagnetic resonance
spectrum of the Fel* ions in corundum in 1957 (ZhETF, 33, 805, 1957),

and later showed that this makes corundum a suitable material for the
manufacture of paramagnetic amplifiers (ZhETF, 36, 919, 1959). In this
connection, more accurate studies of the electron paramagnetic resonance !
(e.p.r.)of iron'ions in corundum have now beén,carded out. e.p.T. spectra
are very precisely measured for the cases of inormal and parallel orien-
tation of the trigonal axis of the erystal with respect to the external

magnetic field at frequencies of (9 - 10)-109cps, and temperatures of ’ -
290, 77, 4.2, and 20K. fThe values of the constants of the spin-Hamil- ‘

Cerd 1/8
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tonian at various temperatures could be determined from these measure-
ments. Direct measurements of the initial energy splittings of the

ground state levels (for zero magnetic field) were also made at 290, and
4.29K, and the spin-lattice relaexation time T at 4.29K was determined,

The concentrations of the paramagnetic ions in the samples studied a--
mounted to 0.02 and 0.002%. As was shown in a previous paper, the e. p.

3+ P

r., spectrum of the Fe” ions can be explained by means of the spin-Hamil-

tonian E ‘ ;
.ﬁ—gaHS+D[SZ-1S(S+1)1+.§a[3‘+§‘4S‘é-8‘(8+1)<3s’+ . ' 5 .
} —-3S——l)]+,soF[353"—SOS(S+1)32.L2533__53(3+1),L - :
+38*(S 4 1), : .- (1),

(g is the spectrosconic spl*tting factor yhen the splitting is assumed
to be 1sotropic,/@ is the Bohr magneton, S is.the electron spin operator,

Card 2/8 e N
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~
Si sre the operatcrs ¢f the projections 1o the corresponding axes with

the eigenvalue 5 - ubic crystal field constant. and D and
are the trigonal crystal 'z orsfant) The coordinates® ,+ , corre-
spond to the cub:ic rresponds to the trigonal crie (which
coincides with the . f : in the system- ,- , J. The Euler
angies for the trans o system of coordinates to the other are
determined. dimensio 3 CO¢ ts are 1introduced. and the diagonal
matrix for the ‘operatd ! of ions Fe’* and Al2* 1s given.
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possible divergences Aaf the spin-Hamlltonian constants from the values
given in Table 2 lie w*thAn the experimental erroT. Iv is seen that the
constants D, a-F, and e increanse at the same rate with decreasing
temperature, while g remaing practi cally constant, The results are in

good asgreement with those of Bogie and Simmons excepl fer ta:,
Table 2
Constants . Values of the constantw ol the spin-Hamiltonian for—
the Fe’+ 1on in corundum
2G00K : 779K 4.2°K
g zJOOEOIO.OOOG % 2.0032+0.0007 . 2.,00294+0,0007
D. oe +1796.4+0.4 i +1836.240.6  ©  +1838.5:0.6
a - F, ce D+ 353,240.4 ' $362.640.5 + 362.7+0.9
a . oe : 248.7+1.0 ' 254.14+1.3 ; 253:.5+1.3
Card 4/8
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The experimentelly observed spectrum for perpendicular orientation can
also be described by the Hamiltonien (1) and the constents from Table 2
(for parallel orientation!). The energy level difference corresponding
to the resonance transitions can pe calculated from that experimental
value of the resonance field. A comparison of experimental and theoreti~ .
cal results is made in Table %, Direct measurements of the primary )

splistings (ground state(ss) spin doublef at 290 and 4.29K gave the
following values:

T = 200° K T = 4,2°K
Ay, Mozt 117684 (11759 £6) 1204613 (1204426)
As, szey: 1887311 (18866%6) 19208+ 3 (1929116}, !

-

431 is the energy difference between the middle and the lower doublet, snd " °
A, that between the upper and the middle doublet (in Mc/sec). The values
in parentheses have been calculated with the help of the constants of the

card 5/8
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spin-Hamiltonian at n=0 according to the equation

' \ Cap s d je 20 .2 i 3
by =0 3D+ z(a - F) “+55e" 2 - 5(a - F); -
f1-measurement gave~for a Felt concentration of 0.002% the value of
(,121_1)-10'3 sec, and for a Fe?'+ concentration of 0.02% the value of . o4

(84+1)+1073 sec. The euthors thank R P. Bashul,. and . S. Bebchuk for
supplying the samples; G. A. Feshchenko (deceased) for discussions; and
Y. A. Kozlov, and N. G. Slovetskaya for help in measurements. V. M. .
Vinokurov, M. M. Zaripov, and N. R. Yafayev are mentioned. There are L any

3 figures, 23 tables, and 10 references: 3 Soviet-bloc and 7 non-Soviet- - _‘,N =
bloc. The most important references to English-language publications ' '
read as follows: M. H. L. Pryce. Phys. Rev. 80, 1107, 1950; M. J. D.
Powell et al. Phys. Rev. Lett., 3, 145, 1960; G..S. Bogle, H. F. Simmons. o
Proc. Phys. Soc. T3, 531, 1959. , : ==

ASSOCIATION: Institut yadernoy fiziki Moskovskogo gosudarétvennogo uni- ‘ .
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versiteta (Institute of Fuclear Physics of Moscow State
University) . :
SUBMITTED: January 4, 1961 ' . :

Legend to Table 1: 1) temperature, 2) frequency in Mc/sec, 3) resonence
values of the magnetic field (in oe) corresponding to the given trans

sitions.

Pelonascyrie 3uauenns saruntnoro noan (Oc}, coorsercTnyso-

Teunspa- { Yacrora, LUIC PAIANYNLM NEPeXORIM

Typa, °K Mo '
@ @ |32 | 2ems ]z**e [ PP P : ; ..
200 | 9641,7 | 752,5 | 3489,3 | 3395,6 7024,8 10147,2

(752,5) *| (3400,5) | (3595,3) | (7624,0) | (10146,8)
77 9838,4 778,8 | 3580,3 | 3658.5 7789,9 10333,1

778,7) |(3587,7) [(3657,8) | (7789,7) | (10363,0)
4,2} 9846,8 | 779,4 | 3502,8° | 3663.0 7798,0 10373,5
779,8) |(3392,5) | (3602,5) | (7798,0) | (10375,7) .-
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AUTHORS : Menenkov, A. A., Prokhorov, A. M. .

TITLZ: Paramegnetic resonance of Mn2* in SrS

PERIODICAL: Zhurnal eksperimental'noy 1 teoreticheskoy ﬁizikig v. 40
no. 6, 1961, 1606 - 1609 Co :

TEXT: The known fact that the ground state (65) of the Mnion with zero T
orbital momentum suffers no splitting in the first approximation due to
the crystal electric field; end that experimentally, however, in many
crystals even large splitting is observed (which'is attributed to an

admixture of higher states to S) were the reasons for undertaking fresh ¢
investigations of the behavior of this ion in the crystal field. The

authors investigated the paramagnetic resonance of Mn2+ in the crystal
field of SrS which crystallizes in the cubic form. Thw samples were.

polycrystalline and contained about 0.05 % Mn2+ions. The meesurements
were made at room temperature, and at the temperature of liquid nitrogen

¢
4
¢
)
t
t
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“or vV = 9300 Mc/sec. The spectrum observed at both temperatures consisted .
of six groups of nyperfine-structure lines corresponding to the nuclear A0 -
&

.spin .of Mn?? : I = 5/2. The general character of, the spectrum at 300

- and T7° X was the same. However, a closing together of the lines and e
smell increase in the nyperfine-structure constant ‘was observed on transi-
tioa to 77° K. The observed spectrum is described by the spin-Hamiltoni-
an:

In
-
1

J¢ = gBHS + ASI + Lal8i+8+8—¢ SS+1)@EsE—1], () w

© The first term Sherein describes the interaction between the electron
spit § and the external magnetic field -'r-f, the second term gives the .
in*.'eractioh between § and. the Mn55nuc1ear spin -I', and the third term that -

vetween g and the .cubic crystal field. A perturbation - theoretical
culculation taking into eccount terms of the third order with respect to

cird 2/6 ' _ R
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the hyperfine interaction, and terms of the first order with respect to _

the constant of the cubic crystal field gives for the magnetic field L -

strength at which the ebsorption line corresponding io the transition - ~
"M - M - 1 is observable:

H=Ho—Am——Zi?Il (1) —m+m@M—1)) +
+ 2 (AS(S+ 1) — MM+ 1) +2Mm— M T + 1) —m (m— )] —

—(S(S 1) —M(M— 1)+ 2(M—1)(m—M+2)] X '
X U (4 1)—m(m-+ D)) + F (@, M), @ . |

A 0 for the transition M = 1/2 » - 1/2
Here H = nv/gfl, end F(a,M) = + 5/2pa for-transitions M = + 3/2 - + 1/2
Co .¥ 2pa for fransitions M = + 5/2 ~ + 3/2

card 3/ _ : R
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p=1-5) 0= 1%20241%0%40%02. 1, m, n are the direction cosines of the

- angle which the magnetic field mekes with the cubic crystal axesd. fs is
evident from it, the displacements of the second and the third order'in
the hyperfine structure depend on the electronic transitions, and the

- magnitude of the splitting increases with increasing m . For the two
outermost groups of lines (m=i5/2) all the five lines are well resolved.
The comparison of the observed spectrum with the formula (2) gives the .45 .
following expression for the constants of the Hamiltonian: .

;
i
i
i
!
|
i

g=2000940,0005, A=(754£02)-107cu, a1 4-10"en™ : -
b e T=300°K;y - - 70 . ) .
g=2,0010:£0,0005, A= (77,0£02)10%ck™, a<1,2:10%cu™ ' -

fim T=17° K, - .

In the case of the best resolution (m=5/2) the line width of the transi- .
tion fs: M = 1/2 - -1/2 2.8 G (3009K) and 1.9 c”§77°x) for the trensi- [
tions M = +' 5/2 - 3—_1/2 and M = _-(:5/2 - 15/2 5.6 G 3009;() and 4.3 G (‘7701{). _

Card 4/6 : o
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The constant of the cubic field (a) was determined from the anisotropic
broaedening of the lines M = +3/2 4 i1/2,£§Haﬁu5/2Apag g and A are deter-

mined by a comparison of the position of the lines M = 1/2 + -1/2 having
the minimum width with the formula (2). The spin-lattice relaxation time
was estimated from the dispersion of the lines M = 1/2 » -1/2 =t room

temperature, and at 77%K, the value found being 5-10_Bsec~ The contri-
bution of the spin-lattice interaction to the line-width 1s negligitle:
The intensity ratio of the lines M = 45/2 3 23/2, M = +3/2 - s1/2, M

= 1/2 - -1/2 agrees well with the theoreticael result: 5 : 8 : 3 :8: %
if the line-width is taken 1nto accounts The hyperfine structure constant

+ 2
A for an‘ in SrS is considerably smaller than that for Mn~ in Cany le——

This is related to the covalent character of the Mn2+ binding in SrS.
There are 2 figures and 5 non-Soviet-tloc references. The most impcertant
references to English-language publications read as followss K. Stahl-
_-Brada, W. Low. Phys. Rev. lié, 561, 19593 W Low, J. Rosenbverger. Phya.
Rev. 116, 621, 1959; H. Watanabe  Progr. Theor. Phys. 18, 409, 1957.
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s/181/62/u0L/00 fu15/05
247900 (155,091, 1163) £104/5112

AUTHORS: Kanyukhov, V. XK., Pashinin, P. P., and Frokhorov, A. .
ittt i

TITLE: Study of the paramagnetic electron resonance and the optical

gpectrum of the Yb3+ ion in CdF2

PERIODICAL: TFizika tverdogo tela, v. 4, no. 1, 1962, 246 - 248

TEXT: The paramagnetic electron resonance spectrum was observed al throo

frequencies in the centimeter and millimeter wave ranges. The spin-lattice

relaxation time was measured at helium temperature. The Yb concentrations

in CdF2 single crystals reached 0.1% by weight. Two lines of the transi-
3+

tion 2F7/2 ——;2F5/2 vere detected in the far infrared of the Yb” absorp-

tion spectrum at 0,961 and 0,972 . The splitting of the ground state was
estimated from changes in the g-factor of the spectroscopic splitting. Tre
distance between the lowest ground state F7 and the next level PB of the

ground state was 21.1+0.4 cm-1° The spin-lattice relaxation time T, in

X
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Study of the paramagnetic ., B104/B112

the tempera-

ture: T, = : "7 sec. As this result was obtained by two

different techniques (pulse technique and method of continuous saturation),
a two-level system was assumed. L, M. Belyayev, Kh. S. Bagdasareov, ang

V. Ye. Khaimov-Hal'kov are thanked for having grown the single erystals,
There are 5 cveferences: 2 Soviet and 3 non-Soviet, The three references
to English-language publications read as fellows: W, Low, Phys, Rev,, 118,
1603, 1960; Phys. Rev., 109, 265, 1958; C, Kittel, J. X, Luttinger. FPhys.
Rev., 73, 162, 1948,

ASSOCIATION: Fizicheskiy institut im. P. H, Lebedeva AN SSSR Koskva {X
(Physics Institute imeni P. N. Lebedev, 45 USSR, Hoscow)

SUBHITTED: August 23, 1961
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5/181/62/004/002/013/051
2‘/'7700 (’”55’,//1#/,114 3) B102/B138

AUTHORS : Manenkov, A. A., Milyayev, V. A,, and(Prokhorov. A. M.
TITLE: Relaxation times of Cr§+ and Fe5+ ions in rutile single
crystals

PERIODICAL: Fizika tverdogo tela; v. 4, no. 2, 1962, 388 - 391

TEXT: The pulse saturation method (9400 Mc) was used to study spin-lattice

relaxation for CI‘5+ and F83+ ions in rutile at liquid-helium temperatures.
The paramagnetic resonance lines were saturated with pulse durations
betweer 100 and 0.01 msec, in order to. find the reason for the existence
of spin-spin cross relaxation effects. With no cross relaxation, the
curves describe spin-lattice relaxation only and are independent of puise
duration. The single crystals investigated were grown by the Verneuil
method. In all experiments crystal orientation was such that the external
magnetic field -was perpendicular to the c¢-axis and coincided with one of
the a-axes. With saturation pulses of 100-50 msec the relaxation curves

. . + -
of rutile with Cr3 impurity were found to consist of two components:
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Relaxation timag of Cr5+ and Fe

I(t) - I = A1e°t/T1 + A2e°t/Ti; A1 + A2 = -1, where I(t) is the 1ine
intensity at a moment of time t after the end of the pulse, Io - equilibriym
line intensity, The following spin-lattice relaxation times were calculated

for the Cr5+ ions:

_4.2% 1.7° X

Transition Ty 1Ty A1/Io A1/Io’ %
msec %

1 b= 1.1} 38 60
Ste—s gt <3 0.5] 13 ! 30
3 e—nd o 0.5| 24 3.3 60

The weak temperature dependence of the transitions j¢>4 and 3% 54 can na
2xplained if the lower levels 1,2 and 17,2 take part in these trangitiops.
For ths fe—p transition Cross-relaxation was observed with pulses of 0.04
msec duration. In thig case, begides T1 and T;, the relaxation curve alsg
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34

. L 3+ 3+
Relaxation times of ¢p’ and Fo’ ', .

containg a "fagt" exponent T12<<T,, Tie TFor Fe’” relaxation WAS studied

on eeveral paramagnetic resonance lines for [1?0], between 1000 ang 5500 o,
The relaxation times for the lines observed were similar and ~7 mgecn.
T, and F! were between 3.5 and 6, and 0.6 and 2.5 msec. Crosg relaxation

%23 2130 observed with shert pulses. R, p, Bashuk and 4, 3. Bebchuk were
thanked for the preparation of the rutile single crystals. There are =
figures, 1 table, and 5 references; 1 Soviet and 4 non-Soviet., The four
references tg Engllsh—language publications read as follows: H. J.
Gerritsen es al. Phys. Rev. Lett. 2, 153, 1959; H, J. Gerritsen et a1, ;.
Appl. Phys,, 31, 1566, 1960; =, Okaya et al. Bull. Am. fhys, Soc, 5, 73,
'960; J. H. Van Vleck. Phys. Rev. 57, 426, 1940; J. H. Pace et al. Proc.
Phys. Soc. B77, 257, 1961.

ASSOCIATION . Fizicheskiy institut im. P. N. Lebedeva All S35R Moskva
(Physics Institute imeni p. N. Lebedev 4S USSR, loscow)

SUBITTED : August 14, 1961
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AUTHORS: Zverev, G. M.; Korniyenko, L. S.; Prokhorov, A. M., and
_;’___,,——-——‘_—_“‘—u——-
Smirnov, A. I.

TITLE: Electron paramagnetic resonance and spin-lattice relaxation

of the Er3+ ion in & CdF2 single crystal

PERIODICAL: Fizika tverdogo tela, Vo 4, noo 2y 1962, 392-395

TEXT: Er5+ was introduced as an isomorphic impurity into Csz, in which
the fluor ions form a cubic 1attice, the Cd ions being in the centers of
cubes formed by the anions. The Eran ions replace Cd ions. The e. P To
meegurements were made at 4,2°K, with several different frequencies and

for an Er3+ concentration of 0.1%. The following spectrum parameters
vere determined:

ek
ar ({, _(‘ (
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Electron paramagnetic resonance and ,,, B102

v, Mc/sec g 4, oce

9500 60758t0,010 73.0+1.0
25800 6,745i0.005 -
72000 6°735i0'005 7309:150
The frequency dependence of the 8-factor is due to the contributions of

the wave functions of the excited states. The field-induced change of
the g-factor can be determined by using perturbation theory

3%

{
8, is the g-factor at H-O,JQ.- Landé factor, s ig the mean distance to the
11
+2" + 2

nearest upper level of the state group (2): {t %2, ig’ .2
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Electron paramagnetic resonance and ... B10z,. -

<ﬂ and I2> denote the ground and excited states.

= -2 -1 . . . . N
= (2&51i0u09)c10 ¢m . Spin-lattice relaxation was studied
ontinuous saturation method and by the pulse method with 3.7 ez

ne temperaturc dependence of relaxation time 1? wag deternined hy soveend

methods, e. g. between 16 and 18°K From epr line broadening. Though
S. A. Al'tshuler has developed a theory of spin-lattice relaxation of

A
SN}

WH T

= O 3

"lk

rare-earth ions, (ZhETP, 24, 691, 1955), the experimental results for O
i0as in a cubic lattice ecan only be explained qualitatively, at

o] -1 . .
T<4°2 K, 'qﬁm s @t higher temperatures the course of €;(T) cannot be

described by an exponential law of the 'q~T_n type. Thia is dus to

anomalies caused by other bi- and trivalent fons. L. il. Belyayav,

Kh. S. Bagdasarov and V. Ya. Khaimov-ial'kov and P. P. Paghinirn sars tnanksd
tor nelp. There are 1 figure, 1 table, and 13 raferences: 5 Sovie: and

8 nen-Seviet. The four most recent references to English-lan, mage VY
publications read as follows: M. Dvir, ¥. Low. rroc. rhys. Soéu,- S5, T35,
19503 W. Low. Paramagnetic Resonance in Sclids. p. 130, Yew York - Lopdc-
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Mechaniam underlying the effect of
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on the spin-lattice relaxation of chromium ;.1:11 :gmi.xtmm:e
Fiz. tver, tela 4 no,11:3136-3143 N ‘62, (MIRA.15'12)

1. Moskovskiy gosudarstve
Y. Domerskdy & vennyy universitet imeni
(Paramagnetic resonance and relaxation)
(Muclear spin)

CIA-RDP86-00513R001343120011-5"

APPROVED FOR RELEASE: 06/15/2000



"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R00132001-

RN CoE s R A N

8/109/62/007/002/016/02x4
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AUTHORS Karlov, N.V., and Rroknorov, A.M.

TITLE: Sensitivity of quantum receivers of electromagnetis
radiation

PERIODICAL: Radiotekhnika i clektronika, v, 7, no. 2, 1962,
328 -~ 331

TEXT: The following properties of quantum amplifiers and counters
are discussed: 1) The set noise of the devices according to the re-
ceived frequency range for monochromatic as well as coniinuous ra-
diation; 2) The role of the external thermal radiztion. Here the
svectral density of the noise at the input and the resulting power
of the noise at the output are considered in dependence upon the
pass~band of the amplifier, and expression tor the minimum detecta-
ble spectrum density are given for -continuous as well as monochro-
matic radiations. It is pointed out that mono-chromatic radiation
detection became important in connection with the recent deveiop-
ments of quantum light-generators; 3) A quantum amplifier is compa-

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343120011-5"
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ion the
Y exceed that of the bolome-
ackground; 4) The 0ptical and infra.
red region amplifiers are considered. The method proposegq by J. We-
ber (Ref., 3. Phys., Rev., : ; “67) for the infrareq regio?////
is discusse on of paramagnets- crystals /
i i 5) Expressions are Presented for the
signal photons detectable with 2 counter in the
Dresence of b as well gs the corresponding spe-tral dern-
sities, radiation and mon i i
tion. The Sensitivity of the counters is g
that of the amplifiers; 6) The derivation of the counter
ty is presented in the Appendix; the fluctuations or the instan
neous intensity of light are taken into account. There ars 6 yo
rences: 2 Soviet.blog and 4 non-Soviet-bloc, The referznces t- wp-
English~language publications reagq as follows:; J.A. Giordmaine e
al., Proc. I.R.E., 1959, 47. 6, 1062; 1, Mandel, Ppr¢., Phys. Sor.
1958, 72, 468, Pt. 6, 1037, 4. Weber, Phys, Rev., 1957 08, 7 =g
ASSOCIATION: Fizicheskiy institut im. p.N, Lebedeva AN sssR {(Inar,
tute of Physicse im;Lebedev, A OSLi
SUBMITTED: June 29 19&i Corda oy
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24;7700(/05‘5,//1/5/,//439 B125/B108
AUTHORS . Korniyenko, L. S., Pashinin, p. P., Prokhorov, 4. .
it LI

The spin-lattice relaxation time of the Ti’¥ ion in corundun

PERIODICAL: Zhurnal exsperimental'noy i teoreticheskoy fiziki, v, 42,
ne. 1, 1962, 65 - 66

TEXT: The time of spin-lattice relaxation of the T15+ ion in corundum
was measured with the method of pulsed saturation at liquid helium
temperatures by means of an apparatus described by P. P. Pashinin and
A. M. Prokhorov (ZhETF, 40, 49, 1961). Farlier estimates by L. §,
Korniyenko, A. . Prokhorov (zhETP, 38, 1651, 1360) have yielded a

general form of the temperature dependence of Ty 4 saturating pulse of

10 -~ 20 microseconds with a peak power of ._1 watt produced at 2°% a shargp
sag in the epr line. The external magnetic field was parallel to the
trigonal axis of the crystal. By applying the saturating pulses every
four modulation (50 cps) periods of the magnetic field it was possible to
observe the behavior of the sag in the line between two successive pulses.
The first epr line corresponds to the application of the saturating pulse.
Card
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The sag of the paramagnetic line observed at the subsequent passages cf
the magnetic field through resonance is less than 5 ocersteds wide., I-s
depth decreases with the characteristic time 1= (5 % 1).1072 gec. It
the width of the sag remuins constant during observation, 1 is simply the

time 7 of spin-lattice relaxation. T in the cage that the sag width

decreases (not observed in the present experiments) owing to cross
relaxation within the line. No sag in the line was observed at 4.2 X
since the saturation power was too low. The appearance of a sag in the
epr line at 27K under the action of a brief saturating pulse may be

3+

explained as follows: If the Ti ion arrives exactly at the place of the

Al5+ ion in the lattice, g, and the intensity of epr lines become zero
when the external magnetic field is parallel to the trigonal axis of thne
crystal. With randomly distributed Tid*t ions, the values c¢f g; for the
individual ions are different from zero, and the resulting non-zero
contribution to the epr line is the greater the more the position of the

+
Ti5 ion departs from the corresponding zero value of gy. Because cf the
random distribution of the ions in the crystal, ions with similar

Card 2/3%
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g-factors may be far from one another, which renders their crogs.
relaxation interaction difficult, Qp the other hand, this interaction ig
Very weak within the line owing to the small value of &8 - R. P. Bashuk
and 4. S. Bebchuk are thanked for having prepared the samplesa, apd

G. k., Zverev for discussiong, There are 1 figure and 2 Soviet referonces .

ASSOCTIATION Institut yadernoy fiziki Lbskovskogo gosudarstvennogo
universiteta (Institute of Nuclear Physics or loscow State

University)

SUBLITPED: July 26, 1361
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7;{74(440 105851/€3, //4/4) B104/B102
AUTHORS: Manenkov, A. A., Prokhorov, A. I, i
TITLE: Spin-lattice relaxation and cross-relaxation interactions in

chromium corundum

PERIODICAL: Zhurnal eksperimentéi‘nQy i teoreticheskoy fiziki, v. 42, §
no. 1, 1962, 75-83 - ,

TEXT: The relaxation .effects in the Cr3+ spectrum of Al single

0
273
crystals were studied at helium temperatures. The relaxation times were
measured with a superheterodyne radiospectroscope (9400 Mc/sec) by the
technique of pulse saturation of paramagnetic resonance lines. This
method (A. A. Manenkov et al., ZhETF, 41, 100, 1961) allows to separate
the effects of spin-lattice relaxation from those of cross relaxation by
saturation with pulses from 0.8 psec to 1 sec duration. In the single

crystals, 0.05, 0.1, 0.15, 0.4, and 0.65 % of Al°* ions were replaced by :é

Cr3+ ions. A four-level scheme of Cr3+ ions is assumed: : V(

Card

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343120011-5"



CIA-RDP86-00513R001343120011-5

"APPROVED FOR RELEASE: 06/15/2000

ST B S AT B S R T A AR TR U S e S L S L S T T S B R
33997
5/056/62/042/001/012/048
Spin-lattice relaxation and... B10G4 8104 / for2/ose
E
2 B, —%—
4 | -
E, I
}
E
3
and it is presupposed that no spin-lattice transitions take place between
levels 1 and 3, 1 and 4, 2 and 3, and 2 and 4. If the transitions induced V( 5
+

Ly an gl.cternal field are less probable than spin-lattice and cross-
Telaxation transitions, the difference between the populations of the four

levels can be given by R T
Aniz = A exp (af) + B exp (aat) + Ang,, (3)
3),

Angg = A exp (ﬂlt)—-%exp (asf) - Ang"

)
'
'
1
f
i
i
'
§
i

0(:1 ———7/T1, a, = -1/’1‘1 - 1/‘1‘12, Typ = m/(1+fm)w, where T, is the spin-

CIA-RDP86-00513R001343120011-5"
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lattica relaxation time, w is the probability of Cross relaxation, ans<
m=1,2,3%, ..., Normally, T12<T1. Therefore, a, in (3) characterizes

the apin-lattice relaxation. The experiments proved the existence of
different relaxation times (Tables 1 anq 2) in specimens wisy a

Cr3' concentration of 0,15 %%. Relaxation curves which can ge deg;

one exponential function were observed on specimens with Cr”* . -
tions of 0.05, 0.4, and 0,65 %, These curves correspond 10 spin-latt:.-
Telaxation. B. I. Kochalev (DAN ssSR, 151, 1053, 1960) and G, M, Zveres
(ZhETF, 40, 1667, 1961) are mentioned., There are 5 figures, 4 tables, ang
12 references: 5 Soviet and 7 non-Soviet, The four most recent referennes
to English-language publications read as follows: J. g, Pace, D.F. Sampsen,
J. S. Thorp. Prooc. Phys. Soec., 11, 257, 1961; B, Bolger, B. J. Robinscn.
Physica, 26, 133, 1960; R, A. Armstrong, A. Sabo, Canad. J. Phys,, 8,

1304, 1960; J. &, Geusic, Phys. Rev., 118, 129, 1960,

ASSOCIATION: Fizicheskiy institut im, p, N. Lebedeva Akademii nauk SSSR
(Physics Institute imeni P, N. Lebedev of the Academy of
Sciences USSR)

SUBKITTED: July 31, 1961
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B102/B138 -
AGTHORS: anenkov, 4. Aey Efgi&gigzl_é:_EE_)
TITLE: The temperature dépendence of the spin-lattice relaxation -

times

©E3I0DICAL:  Zhurnal eksperi@ehtal'noy i teoreticheskoy fiziki, v. 42,

no. 5, 1962, ¥3F1-1374

Gl

i
[

The temperature dependence of the spin-lattice relaxation times
} in paramagnetic crystals is usually assumed as T1A/T' , a law which

\\

3 13

wnown to be violated in certain cases. The authors studied in detail 1
time dependence of the gpin-lattice relaxation times for direct - '
‘esonance energy exchange between the spin system and the lattice. Two

einl cases are considered: (1) A two-level system, in which . .
iprium wish thermal lattice vibrations is established eccording. to
aw n2-n1=Aexp(-t/T1)+(n2rn1)eq; the last term denotes the equilibrim
frerence of population corresponding to Boltzmann distribution. 1In

[N
SN GRS

CY RS D
o o Do
N

et
[+¥]
b

I

L er Ot B ot

e

this case the sought dependence'is T1n/T-1, Only when level splitting is
Card 1/2
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5/056/62/042/005/036/050
The temgerature dependence of the ... 3102/3138 .
very high (h021» kT), T, is almost temperature independent. (2) 4 -
NEEEY S H ENE,, B E.-B, 1} B, . > kT
system of three levels; (a) b3>52’ﬁ1’ Es B, (KT, E, E1j>kT If hJ21, kT,

n.
2
i

-n, = 4 exp(a1t)+(n3-n2)eq with T1=-1/a1;51/w51. Wi, 18 the probability V/

[o]

a treansition Ef—;Ek. In this case the iemperature dependence of the

relaxation time is very weak and at hv5@§ kT it vanis@es. (v) E5-E227RT,

5]

-5/ kT. <> m PR TR S -
2 2.k For hV32J7kl, for the 21 transition n,-n, égxp(a1t)+(n2 n%n!

]

1:-1/a1::1/w23, i. e. the temperature dependence is strong (exponential),

3

‘he results indicate that the temperaﬁiﬁ'e dependence of the gpin-lattice : '
elaxation t{ime depends on the relation between level splitting and kT.

(XIS

,ASSOC%ATION:: Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR
' % (Physics Institute imeni P. N. Lebedev of the Academy of
¥ Sciences USSR) .

SUSKITTED: December 26, 1961
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ZVEREV, G.M.; PROKHOROV, A.M,

Electron paramagnetic resonance of rutile containing cobalt,
Zhur, eksp. i teor, fiz. 43 no.2:422-425 Ag '62. (MIRA 16:6)

1. Institut yadernoy fiziki Moskovskogo gosudarstvennogo universiteta,
(Paramagnetic resonance and relaxation) (Rutile) (Cobalt)

s w7 o1
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2 WO ISH et ieah it s 8

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343120011-5"



”'s/o57/62/d45/006/023/067“ﬁ
4.2100 . B102/B104 o

AUTHORS ¢ prokhorov, A.M., Fedorov, Y.B.
. B R
TITLE: Antiferromagnetism of free radicals

PERIODICAL: Zhurnal eksperimental'noy i teoréticheskoy fiziki, v. 43,
ne. 6 (12), 1962, 2105-2109

B-picrylhydracyl (1) is investigated. The e.p.T. spectrum of thig
radical was measured at 42 Mc in the range 4.2 - 0.15%K. Belos 1K the
integral intensity of the e.p.r. lines vanished; this is explained by

a reconstruction of the energy spectrum of the system of magnetic moments
of the unpaired electrons (each of the I molecules has one) and their
transition into an ordered antiferromagnetic state due %o exchange
interaction. Three samples of I, crystallized from their benzoleic
solution, were investigated: two triclinic single crystals and
crystalline powder. They were cooled down to 0.15°K by means of
adiabatic demagnetization of jron-ammonium alum. The constant magnetic
field was modulated with a frequency of 0.5 ops in order %o observe '

TEXT: The chemical stability of the organic free radical ga-diphenyl JL"

e

cHd1ﬂ
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5/056/62/043/006/023 /067
Antiferromagnetism of free ... B102/B104
. 5
: resonance absorption. The signal-to-noise ratio was ~100 when working

. with the large crystal (25 mg). The absorption line appearing on the

’oscilloacope screen vas photographed. The integral line intensity 8

wag determined as a product _of line width O4H and amplitude I. For fhe

large orystal ip to TX0.35°K, & = oonst/(T+0), where 8 = 0.350K. Below

that temperature s dropped faster than according to this law and it

reached zero at T 0.18%°K. The main change in s was observed between i
0.2 and 0.3°K.- The curve s=8(1/T) did not depend on the orientation of

the crystal with respect to the magnetic field, the position of its

maximum was independent of T within 10% limits of error. As the

imaginary part of the magnetic susceptibility had a single maximum at

about v = gBH/h, s =j£”(u)dv, and, acgording toixramers-Kronig, the

static susceptibility =Y 1(0) = g-(llighlz , or, if Ay .
'{/ o " v : . [¢]

‘

' ]
)(0 = 29/10)0. Therefore the relation saoonst/(T+9)‘ expresses the

Curie-Weiss law, © being the paramagnetic Curielboint. Since b

ay = 2(&1/2>/Vk where Uk is proportional to the exchange integral
Card 2/3 ' e S . ’
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Antiferromagnetism of free .., B102/B104 ,

i
(Rev.Mod.Phys., 25, 269, 1953) one can determine the magnitude of ;
exchange interaction fron the e.p.r. line width, 'There are 3 figures,

ASS0CIATION: Fizicheskiy institut im. P.N. Lebedeva Akademii nayk SSSR

(Physics Institute imeni P.N. Lebedev of the Academy of
Sciences USSR)

SUBMITTED July 24, 1962
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5/053/62/077/001/601/005
B117/8112

gverav, G. M. ¥arlov, M- Yoo Korniyenko, Le Se»
vanonkov, A. L., Prokhorov, Ao B
_-// e

Appliication of puramugnqtic crystaln in gquantuia glectronico

Uspekhi fizicheskikn nauk, V. 177, no. 4y 1962, 61 - 106

wGaLeTn and'Sovie: gtudies guring the period 1932 - 1962 concerning
.ggress in the npplication of parumagnetic crystals for oulilCing
dovices are raviesed. In these gaevices, ~hich are used in the
jelds of racdio and optics, negative temperatures are produced by
ury raciatvion. nne follo#ing arobloms are aiscusseds enerfy
sagnutic loms in crystalsi relaxation phenomend in paras
crystals; (paramagnccic) quantue: wmplifivrg of the racio rangé (para-
gagnetic resonance amplifier ™y (RPU). purumugnecic progreasive wavo
amplificr MED (2us¥)); guantum generators and omplifiers of the optical
range (optical quantun generatort with ruby and fluorite, quantua ampli-
£1sTS, quantud counters). Finally, the great progress achieved in quantun
elactronics during the ghort time of its existence is pointed outs :

card 1/2
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spplication of paramagretic... B1i7/B312

estaplishuent of highly accurate freguoncy stondards for various purposes;
cGVﬂlopmcnt of low-noive parumagnatic gapliriers of tne radio range snd of
opnvicul gunerctors neving o high cegree of conerence and high spcctral
ragiation density. The quick progress of quantul alactronica &nd its pro- L///
mising prospecits,onre tnhe consggquence of its development on the pasio of —
alreséy cxisting techrology. 2rogress wad {first achieved -in the radio

range, ane jater in the optical range. At presenit work ig in progress in
devwloping tho entire Trange. ineluding the gubnillimeter- and distant
infrareé range. There are, 27 figures and 134 referenceds 45 Soviet-bloo

ané 99 non-Saoviet-oloc. Thne four wmost important English-langunge refer-
encos arar J. A. Singer ané S. wang, Second Internationsl Conference on
Guantuz Elestronics, Zerkcley, 1961; %. G. ¥agner ané G. Birnbaum, Second
intcrnational Conferenc? on Quantum £lectronics, Berkeley, 1961;

R. Hellwarth, Phys. Xev. Lettes v. 6 19 (1961}); A. L. Schawlow,

C. =. Davlin, Phys. Rev. Lett,, v. 6, 96 (1951).
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KOWYUKH(V, V.K., PASHININ, P.P., PROKHOROV, A.M., CHAYMOV-MALKOV, V.Y.
——

Quantum laser with traveling wave.

Report submitted to the Third Intl. Symp. on Quantum Electronlcs,
Paris, France 11-15 Feb 1963
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BARCHUKOV, A.I., PROKHOROV, A.M., SAVRANSKIY, V.V,
A s

"Armonia maser with disk resonator.”

Report submitted to the Third Intl. Coaf. on Quantum Llectronics,
Paris, France 11-15 Feb 1963
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: 6\?3,“': YeK, N V Ka)lov, M&& ’_Vahd Ye, G. 'Solov‘yev.
'aory-i tekhnika;‘eks;)erimenta_,‘ no. %, Mar-Apr 1963, 10%-110.
ST 0 8/120/63/000/002/025/041

Penformance and construction details are described for a 3-cm traveling-wave
‘mager which used a wavegulde section containing two ruby rode attached along
‘- thepase of a comb delay array on opposite sides of the teeth. The ruby had a
g Cr'if _concentraticn of about 0.07% and was 2 mm in diameter by 100 mm long; -
“Vthe lred (isolating) ruby rod had a Cr 3* concentration of 1to 2%. The external - .
“hf ',rrétag‘n'etic field was elliptically polarized in the plane of the comb,with its
“major axis normal to the traveling-wave line of propagation, in such a manner
that 'at an eccentricity of 1.5 the energy density of the forward wave on one side -
of the comb array exceeded backward-wave density by 25 times. Measyirement
_of energy density in the delay section was achieved by comparison of the EPR"
‘absqrption line intensity-in a DPPH sample, when the latter was located alter-
‘nately in the feed-in and delay sections of the waveguide. The amplifier was.

Card 1/2
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i ’I‘W Nasmz FOR AMPLI"ICATION [Con‘b'd] R L e ‘3/120/63/000/002/025/01;1

'-‘~’5'op<=rat°d ina mtrogen—frve He cryostat “type RP-OQ which included magnetic ™~
"~ shim disks to acmeve a un1form1ty of external field of + 1l.gauss over-the 100-mm
o ,'workmg leng’ch Amphﬁer performance, with 2 ‘pumping wavelength of 1.2 cm - -
* --and external f1e1d of 4300 gauss ‘showed 10 db of clean gain at 4,2°K He tempera-

. ture, and 21 db at 1,8°K, The bandwith exceeded 20 Me, Critical dimensions and ’
R ‘ahgnments of th|= maser elements are discussed. Photographs of the delay
B -element as well as the overall enclosed system are mcluded o [SH}
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5/181/65/005/001/053/064

PoE 8104/2186
AUTHORS: Kaytmazov, S. D., and;gfgghgggzk_AhJL___d
TLTLE: £.p.r. spectra of HOZ' OH, DO2 and QD radicals
PZRIODICAL: Mizika iverdogo tela, v. 95, no. 1L.1963, 34T-348.

TEXT: The e.p.T. spedtrum of frozen H202 (qt 77°K) was studied at aqueous

peroxide concentrations ranging from 3 to 0.01%. When changing the
conceniration, the spectra changed from a form which is characteristic of

tne HO2 radical obtained by irradiation of 98%,8202 to a form which is

cnaracteristic of the OH radical obtained by y~irradiation of H20. The
spectrun of the HO, radical differs from that of the DO, radical obtained

at high D concentrations in the sbsence of the doublet at 12 oe. At low

(6]
272
concentrations, the e.p.r. spectrum obtained on irradiation of D202, showed
a triplet with a total gplitting at 15 oe instead of the doublet at 45 oe.
This indicates that the doublet (triplet) is formed by a hyperfine splitting

Card 1/3
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Z.p.r. spectrs of HOZ’ OH, POZ... B104/B186

=

* on the proton (deuteron). Greater 8plitting of the og radical (45 oe)
Spectrum ag Comgared with that of tne HOp radical (12 oe) Suggests a greater
8pin density on the proton. There ig 1 figure,

ASSOCIATION: Fﬁzicheskiy institut im. p. y. Lebedeva zN S3SR, Moskva
(Physics Institute imeni p, N. Lebedev s USSR, Moscow)

SUBMITTED: September 11, 1962

solutiong of different concentrationg.

Fig. E.p.r. spectra of irradiated H202

Legend: (1) 98%; (2) 3% (3) 0.3%; (4) 0.1%; (5) 0.01%.

43120011-5"
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" PASHININ, P. P.; HW

Spin-lattice relaxation of Yb3+in CaF,, Fiz, tver, tela 5
n»,1:359-360 Ja '63, (MIRA 1611)

1, Fizicheskly institut imeni Lebedeva AN SSSR, Moskva,

(Paramagnetic resonance and relaxatigw}
(Ttterbium)  (Cadmium fluoride)
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AID Nr 975-13 23 May
EPR OF Tm?* IN CaF, (USSR)

et o it s e i eneh B

Pashinin, P. P., A. M. Prokhorov, and V. T. Udovenchik. Fizika tverdogo
tela, v. 5, no. 4, Apr 1963, 1221-1222. S/181/63/005/"004/045/047

Fluorite single crystals obtained by vertical zone melting in a vacuum were
used to study the EPR of Tm?* in CaF,. The major portion of thulium entered
the crystal lattice in the form of Tm> ions rather than Tm?2* ions; However,
the Tm? ion concentration was increased by x-ray irradiation of the crystals.
EPR was observed at 9250 Mc with temperatures of 4. 2 and 60°K. The spec-
trum consisted of two superfine lines, separated by 228.8 + 0.3 oe, whose
position was independent of magnetic field direction. The superfine structure
factor A for Tm*®? was found to be (367.5 X 0. 5)-10*cm-1, and the g-factor to
be 3. 452 £ 0.002; these values are very close to the theoretical. By using the
two factors, along with the spin-orbital coupling factor obtained by Kiss, the
nuclear magnetic moment p; of Tm 69 was found to be -0.183 £ 0.003.  [BB]
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- of the spin system 1s veekly disturbed, '
% systen . sturbed
pover of the saturation pulses, the "nér::wigo

-lattice relaxation cen

- effect.’ When the thermal equil{brivm -

T3 relaxation becomadifﬂcult o
the casge of sufficiently small i
ttleneck” effect 1s ot observed, ~ | .

be determined, I
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U RACk <2/EWT(1 /zwp ENT DS/T-2/3W2 b)-2,

—é'mrc/,asn/zsnss) }:%GJAEHI(./%SD (Q)/I./Pj(fl).{?; //uaém /1(:Jx)’(c§/x/an
e ACCESSICN NR: AP3005342 | Che 8/0181/65/005/008/2506/2303

AVEOR K“k K. Ye-; Korniyenko L. 8.3 Mandal’ahtam '.B. S., Prokhorov, A. M.ﬁm "-Qf :

) 'mxz. sm.n-muee relexaum'»or the m” ica 1 conmdun o

| ’-lf",}samczz Fizﬂne. tverdoso teln. ve 5, no. 8; 1963, 2505-2509

* | mOPIC TACS: spin-lattice relmtion, single-phonon ‘puacess, i‘i" i, titentwn- |
doped conmd\m, electron pe.rama@etic rescnence, nﬂse-saturation method

- ABSTBAGL‘. The apin—ln.ttice re].amtian of ‘the 'M.’* ion m corundun has ‘been
©o ., studled by the rulse saturation method. Experiments were conducted using a
| superheterodyne spectroscope in the :3-cm bend. A cryogenic cavity wvas employed
: which alloved rotation of the sample arownd two mutually perpendicular axes emd ~ | -
- | thus pemitted all possible orlentations of the crystal axis with respect to the - P
1 external magnetic f£ield for erystals with axial symetry.  The temperature de- .
. i pendence of spin-lattice relaxation in the 1.7 to 3.5K renge was determined. .
1 It wos-phowm that below the 2K relaxation is determined b{ single-phonon processes.
. end the relexation time varies as e exp(d/kT) at 4 = (30 %3) cm~1, The dependsnce
ioof relaxation time 4n single~-phonon processes on the external magnetic fleld |
' d.etemined on the basis of other relaticmships and ‘the velue of the experimental];f‘

Card 1/ )
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PASHININ, P,P,; PROKHOROV, A,M,

Spin-lattice relaxation of the Fe3* ion in K3(Co,Fe) (CH)g. Fiz,
tver tela 5 no,912722-2723 S '63, (MIRA 16:1G)

1, Fizicheskiy institut im, P,N,Lebedeva AN SSSR, Moskva,
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KARLOVA, Ye,K.,; KARLOV, N.V.; PROKHOROV, A.M.; SULOV'YEV, Ye.G.

H
Traveling-wave quantum amplifiers in the three-centimeter band, Frib. i
tekh, eksps 8 no0.2:107-110 Mr~Ap '63, (MZRA 16:4)

1. Fizicheskiy institut AN SSSR,
) . (Masers)
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BARCHUKOV, A.I.; PROKHOROV, A.M.; SAVRANSKIY, V.V,
Amﬁonia mager with dise Agsonator. Radiotekh, i elektron, 8
no.33438-439 Mr '63, (MIRA 16:3)
{Masers)
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KARLOV, N,V.s PROKHOROV A.M,

e L

Malticavity quantum amplifiers., Radiotekh, i elektron. 8
J0.33453-456 Mr 163, ' (MIRA 16:3)

1. Flzicheskly institut im. P,.N.Lebeldeva AN SSSR.
(Masers) (Amplifiera (Electronics))
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103726y '5:.‘:'5?'.:77_ BWA(k) /EWT(1 ~2/3W2/BEC(b) ~2/ES( € -2--AFF'1'C‘- D ws-3/
I e ey |

" ACCESSTON WR: AP3001007 T 3/0109/63/003/005/1073/ 1074
j;f‘mm. Prokharov, A M, 2T o /7 f/
TI‘I‘I.E ) Gena'ation by a J.aser during instantaneous Q-switchins

B sotms deiotekhnika 1 eleku'onika, ve 8, no. 6, 1963, 1073-1074

.'.- '.mPIc, '.l!AGs Q-spoilins lager, hi&h"PW“-r P"l“e |

e ABS‘I'NACT A theoretical study has been carried out’ to detm-mine the conditions
=7 ‘undexr ‘which’ maximm power output is obtained from a lager operating in the
RO _Q-sw:’tchins mode and. employing either Kerr cells or mechanical devices.
" Equations describing ‘these conditioms are set up in terms of energy. density
o 'in the. cn';yatal, ne@a.tive gbsorption factor, emission. frequency, speed of -
: .-:.;light inthe .crystal, and ‘the. difference in the . density of particles at upper
T and. lover energy levels The- maxinnm energy density is detmnined, peak
power is derived, and pulse duraticn is calculated. Numericel results are

_derived for a ruby rod with a 1ength of 5 cm, & crossesectionel area of
1l em sup 2, and an ion d.ensity of 2 x 10 sup 19 om sup =3. At full population

o R S P R \ Len ae e

. Cord ‘.1‘/.2 :
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- - inverslon. the negative absorption factor is ebout 0.4 om sup =1, Under the
- ..essumption that the ratio of the negetive to the equivalent sbgorption factor
.+~ (which includes all losses) is 0.3, the peak power emission including all
- .'losses-is -sbout 10 sup 10 w, the time at which energy density resches half
- the maximun value 18 5 x 10 sup =9 sec, -and the time during which the energy
density remains sbove half the maxiimm value is 2 x 10 sup «9 sec, In this
- . lest period the energy expended 1s sbout 11 joules. Orig. art. has: 11
. formmles, ..’ C Co o :

S ASSCCIATION: none

: smarmn 2’-"9"52 WMQ 0Ljulé3 ENCL: 00
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- AUTHOR: _Barchukov, A, I.; Prokhorov, A. M,; Sevranskiy, V. V. ' 74)

TITLE: Biharionic regime of an ammonia-beam ma.ser"‘

%
SOURCE: Radiotekhnika i elektronika, v.78, no, 9, 1963, 1641-1642
TOPIC TAGS: ommonia-beam maser, beam maser, maser

ABSTRACT: Investigations of an amwonia-beam maser (lime I = 3, K = 3,

A = 1.25 cm) using a disk cavity have shown that under certain conditions there
is a similtaneous generation of a number of frequencies with a frequency dif-
ference from several hundred cps to several kc, depending on test conditioas.
For instance, by applying a constant electric field of the order of 30 v/cm

to the cavity disks a difference of 5.4 kc is attained; with a further voltage
increase the oscillation is disrupted. Under ordinary conditions the beat fre-
quency was about 3.8 cps. The Investigations have demonstrated the existence
of at least two types of oscillations in the regiom of the spectral transition
line, separated by about 20 Mc, with a Q-factor of about 7000 to 8000 for one
type and of less than 1000 for the other, The existence of the biharmonic
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‘regime 1s expleined by the nonuniform broadening .
: of the transiti -
;;:zig::;din This exgi.aiation is also confirmed by the fact thatmt:h:h’;:a.:n
creases wit roads '
e Ry an increase in nonuniform b ning, Orig. art,
ASSOCIATION: none
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4 AUmOR~ Pimenov, Yu, P., Prokhorov, AL g6 A 75’

. ‘3'.(’1'.['1‘1.8' Qunntmn pa.ramagnetic amplirier based. on Cr”’ 1ous 1n the mtile lattice

”f_f f souncz- Rad.iotekhnika 1 elektronika, v. 8 =no."' Z%}, 16&2-16&3

_'BOPVC TAGs- xg antum parema@etic ampliﬁer, \pa.ran‘mgnef,ic amplifier, q_unntwn
vamplifier, +. ion, 1on, rutile, titeniun dloxida, mnp.ifier o

ABS’I'RAC’J.‘ Single-crysta.l mtne m,) with a 0.175 a.dmixture of paramaenetic
- Cr’¥ dons was employed in a cavity=tuned amplifier operating on the l0-cm vave-
: length at & temperature of 4,2K, ' The trigonal exis of the cryastal wes parallel
: to the static magnetic field, so that the energy. levels of two nonequivalent i
§"21  cx¥* fon systems coincided, : The static magnetic field was formed by an electro-
‘magnet-using a superconductive niobium winding, - A Junotion with magnetic quan-~
717 tum numbers M = 41/2 wes uged betveen the lover layers for amplification, In
i the carity the ‘h? megnetic field of the signal was perpendicular to the ex-
-+ ternal magnetic field end to the trigonsl crystel axis, With an amplifier
,zi,volf,a.ge gain of. 19 db, the recovery time for the ga.in to aettle at the 16-db
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the para-
: , o1 : , : -The saturation
"~ pulses had e duration of 1 msec at & repetition rate of 200 cps, The relexa-
.tion curve is deseribed by one exponential, - Spin-lattice relaxation time is .
9.5 msec, "The authors, thank R, P, Bashuk and A, 8, Bebchuk:for the production |
i~ of single-cryastel rutile, and A, A, Manenkov for his ageiatance 4in the work," P
i Orig. art, has: 1 fonﬁ?:ﬂ.él..f‘ T S
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PROKHOROV, A.M. ——
Amplification propertles of a dielsctric filament. Opts i spekir,
14 no,1:73-77 Ja 163, (MIRA 1635)
(Dielectric amplifiers)
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"rm.n. Invehtigation of the i me zl"ehlor!de :
ecope with a diek reeenator. E R L

TOPIC 'I‘AGS- microv:ave epectrum. rotational tranaition, hypertine etructure, bee'

‘s‘pectroecopy, methyl chloride
IABS'J'RACT The present etudy ot Cﬂgcl wag one of the proposed series of mvekstiga-' .
“tions of the hyperfine structure of molecules by means of a molecular beam® (micro- f:
- wave) -spectroscope with a diek resonator with Stark modulation (T,M.Murina, Radio- |-
: tekbnika 1 clektronika, 6, 1586 1961). Specifically, the authors investigated the ;.
"megnetic hyperfine: strwc ture of the CH3C1, molecule associated with the rotational .
Jdm Q== J w1 transitions, As a result of’ quadrupole 8plitting of:the rotational :
: levels there should ke observed three transitions, but in the present experimantsf;;
‘only two were observed: Fy m 3/2=0F1.+ 1 = 5/2 (trequency 26598.59 Mc) and F) =

= 3/‘2 -3 Fl ~1lam 1/2 (frequency 26604,57 ldc) "'The -calculated and experimen_tel‘
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T3,

;"_spectra are reproduced. greement 18 satisfactory, as 1s that between the cal-
38 -0f -the" hyperfine magnetic: structure congstant (IJ ' |-

.coup’ ing constant) A for' the hydrogen nuclel (A = -7.5 4 0.5 ko).” (I-4s the nucl- ’

‘ear ‘spin and. J-1s the. moleculax- angular momentum.)
fii.’igures and 2 tnbles. c L .

ASSO”IATION' none
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“YEMEL'YANOVA, Ye.N.; KARLOV, N.V.; MANENKOV, A.A.; MILYAYEV, V.A.; PROKHOROV, 4.M.;
SMiRNOV, S.P.; SHIRKOV, A.V. : .

Electron paramagnetic resgnance spectrum and spin-lattice relaxation of
chromium and iron ions in gijg tungstate single crystals. Zhur, eksp. i
teor. fiz. 44 no.3:868-869 Mr '63. . (MIRA 16:3)

1., Fizichdskiy institut imeni P,N.Lebedeva AN SSSR. \
(Paramagnetic resohance and relaxation) (Zinc tungstate crystals)
(Ions)
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. AUTHOR:  _Broknorov, A. M. and Fedorov, V. B,

TIMIR: Supplemant to the paper "The pntirorromagnstim/}of free

gz radicalsy /1
FERIODICAL:  Zhurmal eksperimsntal'noy i tekhnicheskoy flz1ki, v, 4k, no 3,

1963, 1125-1126

EEJEI' The Aﬁthors‘statd the relation existing betwson tha 'Cﬁrie témperatum and

R i»*ﬁhe, width of the paramegnetic resonance absorption line, which agrees with the

~‘; '"iexperianenta,l data in the paper mentionsd.in the title (Ref.- 1: Prokhorov and R
Fedorov,- ; 43, 2105, 1962) and which concerns ths o, & . - diphenil-& - pioril- -

d -hydraz11‘ht 1 and 77°K.°\ Further disoussion of the changes in ths abscrption width

3 - and Curie %émp’emt_ure ag function of temperature and the study of the corresponding

" orystal lattice indicate that the oA« -dyphonil<# ~picril-hydrazil represents at
. and below boltum temperature a.system of magnatic moments closely rosembling an
g assembly of parallsl linae.r chains. There is 1 figure. » , '

| SEMINTED:  Docomber 24, 1962
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B | cExeraTiON OF MILLIMETER WAVES IN OPTICALLY PUMPED RUBY

I | Zverev, G. M., A. M. Prokhorov, and A, K. Shevchenko, Zhurnal eksperi-
3 1 menial'noy i tebreticheskoy fiziki, v. 44, no. 4, Apr 1963, 1415-14i8, ’
% TR Lo ' 8/056/63/044/004/042/044

 -—Exper“iments'ha\ie_beén conducted using a ruby laser at 77°K to pump a three-

g level ruby millimeter-wave (35-50.109 cps) generator operating at the same

_temgperature. Emission from the nitrogen-cooled ruby laser passed through
- a system of mirrors and a lens onto the end of a nitrogen-cooled ruby which
- served as a millimeter-band resonator and whose c-axis was perpendicular to
the external magnetic field, Emission from the generator ruby was detected
| by a »eflector-type superheterodyne radio spectroscope which also controlled

RS
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3

The detected ‘output, along with the ‘photomulti-

ignal, was displayed on the screen of a ‘pulse

millimeter-band power output was ~ 19-5 w
e emission had the multiple-spike form observed in r
| netic generators. It was calculated that the max
- 'able'in the sample used {0.05% chromium §
¥ | pulse with a duration of ~ 150 psec,

T¥he required magnetic field, o
-} Pier-monitored laser pulse s
B | oscillograph, ‘The generated .
1Th f-pumped paramag-
imum ‘power ideally obtain-

on concentration) is 1.7 mw in a
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 ACCESSION NR: AP3003155 S sje

11072563

2 S .M(kym?x(ij/susb/iz;z/sns/j,y;z‘/éiéc('b)-é,)is(uj.z T
- ASD/ESU-3/RADG/AFGC/AFWL - Pl-li/Pods LIP(C)/wc/X/JuB/EH . a0
| 56/63/044/006/2180/2182 54~

. AUTHOR: Askar'yan,.G, A.; Prokhorov, A. M. ; Chanturtya, G. F.; & /
CoShipule, Gi P, T e

TITLE: Lase? beam inlquid . R |
. SOURCE: Zhurnal eksper, { teor, fizild, v. 44, no.'s, 1963, 2180-2182

. TOPIC TAGS: - laser effects, photohydraulic effects, laser beam in
CUquid - P o T T e T

ABS'I‘RACT An experimental study of the effects of focused and un-

" . focused laser beams on liquids had been carried out, A ruby laser with

- @ beam pulse duration of approximately 1 microsec was used, Bubble

i formation due to focused and unfocused beams was observed and photo-

- graphed in water, In ordinary tap water the formation of bubbles ceased
with dé creased beam intensity, while in gassed water no such decrease
wes observed, Special control experiments showed that light scattering

U2
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. i . ACCESSION NR: AP3003155 oo T j:

© i+ takes place on the bubbles and not on inhomogeneities in the lquid, The
. size of the bubbles and the lght scattering’parameters were calculated,
. An oscillographic study of the scattering process showed that scattering
" .changes in time and that the scattering centers increase the scattering
. effect. “Photohydraulic effects occurring during focusing of the beam
_* - near or on the surface of a plate immersed in liquid were noted, Ex-

. plosive local boiling, downward and upward motion of the plate, changes
_.".in the nature of the orifice drilled in the plate by the beam, rupturing of
. -the vessel by shock waves, and ejection of liquid from the impact area

. " ‘werealso observed, Increases in the absorption of light by the water,

-~ brought about through addition of copper sulfate, led to a sharp increase
 .in the intensity of photohydraulic effects.” The height of the ejected stream
: |, reeched one meter,. and in some cases almost all the water was ejected
i .from the vessel. - "In conclusion the authors express their gratitude to
.~ V. S. Zuyevand V. K. Konyukhov for participation in the preliminary

- -‘experiments with gassed liquids conducted in the summer of 1962.""
Orig. art. has: 2 formulas,

oo Phgmis Dok (eodi
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KONIUKOV, V.K.; KULEVSKIY, L.A.; FROKHOROV, A.M.
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Ruby-operated laser with a generation length of ~10 mgec,
Zhur. eksp. i teor. fiz. 45 no,/:857-862 0 163, (MIRA 16:11)

1. Fizicheskiy institut imeni P.HN,lebedeva AN SSSR.
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8\;11) Nr. 971-13 20 May
o UDY OF RUBY LASER AT LIQUID NITROGEN TEMPERATURE (USSR)

}'!'fonyukhov, V. K., L. A. Kulevskiy, and A. M. Prokhorov. IN: Akademiya ;

- .pauk SSSR. Doklady, v. 149, no. 3, 21 Mar 1963, 571-572,

5/020/63/149/003/012/028

Spectral components of ruby laser emission corresponding to laser transitions

to the #1/2 and + 3/2 components of the ground state have been studied at 77,4°K,

A light-pink ruby sample 6 mm in diameter and 60 mm long was used, with one

end silver-coated and the other uncoated, The laser beam was passed through

a Fabry-Perot interferometer with a 0.20-cm air gap into a long-focus camera,
where it was either photographed on red-sensitive film or separated into the

t}l’o components by a mask, In the latter case each component was detected
sgparately by a photomultiplier, and the two signals were registered by a

dual-beam oscillograph. Near the laser threshold only the + 3/2 (short-wave)
component was observed, the other appearing at higher pumping energies. The
frequency difference of the two components, calculated from the interference

pattern (0.36 £ 0.03) cm™! agrees, within the experimental error, with a :
value calculated from the splitting of the Cr3+ ground state in the Al,0, lat- -

tice (the ground.state being' determined by EPR methods). It was determined

Card 1/2

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343120011-5"



"APPROVED FOR RELEASE 06/15/2000 CIA-RDP86 00513R001343120011 5

| AID Nr. 971-13

-

STUDY OF RUBY [Cont'd] ‘ 3/020/65/1!;9/003/012/028

_ that the components carry different fractions of the output energy: near the
threshold the short-wave component carries most of the energy, while the
long-wave component increases to 21 £ 1% of the short-wave component con-
siderably above the threshold, The time variation of the two components
was shown to be quite dissimilar. The short-wave component was generated
'in 0.5.to 0.8 psec, and its duration increased with increased pumping energy;
the long wave component was generated in 0.1 to 0.15 j sec, and its duration
decreased with increased pumping energy. [BB]
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ACCIGGION MR: APLOLLTS56 s/0181/64/006/ool/0193/0199
AUTHORS ¢ GaSanOV, E. I’Io; Prokhorqv’ A. Mo Feﬂorw, V. Be

TITIR: Porancgnetic reloxation in systoms with strong exchange interactim at low
temperatures )

3G:aCE: Fizika tverdogo tela, V. 6, no. 1, 1964, 193-199

TOPIC TAGS: pmetic relaxation, excaonge interaction, low temperaturs, Alpha
Alzac diphenyl Beta picrylhydrazine, mogactic ordering, a2bsorpticn line, integral
Livbensity, Zeeman subsystem, cxchange subsysten .

ATEFEY O In experiments o electron peramegnetic resonance in the frece orgzonic

radle. L AN -65) acry L3-plerylhydrazine ot 12 Me the authors observed, along vith an
iperecse in absorpvion line width, an ineresse in relaoxation time between Zecnon

ond exchange subsystems waen the temperature was redueed fran T7 to 1.5 Accord-

inz to theory and. scme experiments, zt extremely cold temperatures the relaxaticn .
time should become shorter vhen the width of the line is increascd. The daserepan-

¢y between experiment and theory is apparently due to the difference between
properties of the spin systems In the organic crystal studied and those of o

-
[
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purely parsmagnetic system. This difference 2ppears in local magnetic ordering

of spins at low temperatures, which is ossociated with increases in the value
I/xT->1 but which is not substential in experiments at frequencies on the order

of 10,000 Me with a large external magnetic field. This local ordering is indicaied
by a decrease ip the integral intensity of the cbsorption line at temperaturcs of
about 2.0K. Near magnetic ordering indicates the introduction of a correlction
between the exchange interaction of verious spin pairs, and, consequently, dimin-
ishes (for constant intensity) characterizing an exchange constriction of the
shsorption line. An increase in relaxation tinme means an increase in the character
istic Frequency of the exchonge subsystem in vhich the relaxation process occurs;
given magnetic ordering, which changes the energy spectrum of the exchange systen,

this increase in frequency may be considered probable. Orige. art. has: 2 figures
and 15 formulas. .

. ASSOCTATION: Fizicheskiy institut im. P. N. Lebedeva AN SSSR, Moscow (Pnysics
Institute AN SSSR)

‘SUBMITTED: 22Jul63 DATE ACQ: 1LFcb6l ENCL: 00

SUB CDE: Fd NO REF S0V:- 003 : OTHER: 011
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ACCESSION NR: AP4018375 "3t~ 5/0120/64/000/001/0106/0109
AUTHOR: Martirosyan, R. M.; Prokhorov, A. M, ?

: TITLE: Quantum paramagnetic amplifier with coupled resonators for decimeter N
. band .

SOURCE: Pribory* i tekhnika eksperimenta,gn'a. 1, 1964, 106-109

TOPIC TAGS: amplifier, quantum amplifier, paramagnetic amplifier, two :
resonator quantum amplifier, decimeter band quantum amplifier, radioastronomy '

ABSTRACT: A superconductive -winding solenoid provides a highly stable
constant magnetic field (about 2,000 ocerst.) and reduces the weight of the
amplifier to 10 kg. Both the active (C_r“' in Al,O;) and the passive resonators
are of a hollow-microstrip type. Experimentally determined characteristics of ,
‘ the above design have shown that the product of gain and bandwidth is 2.5 times el
. * higher than that of a one-resonator amplifier. 'The amplifier is intended for f L

1/2
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ACCESSION NR: AP4018375

radioastronomical application, partxcufarly in studxes of monochromatic radiation
of galactic hydrogen. Priority is claimed with. .respect to a similar amplifier
described by K. L. Kyhl, etal., in Proc. IRE. 1962, 50, 7, 1608. Orig. art.
has: 5 figures, ! formula.. and 1 ta.ble

, ASSOCIATION: F;zicheskiy institut AN'SSSR (Institute of Physics, AN SSSR)

L ‘

| SUBMITTED: 15Nov62 DATE ACQ: 18Mar64 ENCL: 00
' SUB CODE: PH NO REF SOV: 003 OTHER: 003 -
: ‘ ‘ o i
‘ |
. |- .
1 .
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‘7 all frequencies in general, and for the submillimeter and optical frequencies in

6D/A5D(a)~5/AFWL/BED/AFEIR/ -+ -

/ESD(%) ' JHB .
T §70109/64/009/012/2088/2093 |

" ACCESSION NR: AP5000447.

- ﬂiﬂdéﬁS Kaéiib}«ﬂ,jv;;IPtqkhofoﬁ;*A,,ﬁ;fuj;ﬁ'“j:E’; N ‘ .

fiIILE{ 'Qthhegcritiq@ljsensit;vigyﬁbff:gceiveré; electremagnetic radiation

GOURCE: Radlotekhnika & elektranika, v. 9, ne. 12 1964, 2088-2093

OPIC TAGS: submiliimeter receiver, optical frequency receiver, superheterodyne
‘1ecelver, receiver sensitivity, critical geneit;Vity, maser, laser

LBSTRACT: Thejlimiéing sensitivity of receivers is considered analyticaily for

particular. N independent modes are agsumed in the receiver. Special distinctionm

+“:ig made of the case of linear reception of a coherent signal retaining phase in-

ﬁogmatio;i vhere the sensitivity 1imit is imposed by the amplitude-phase ambiguitf.
iixpressions are given showing that in the case of maser receivers at high pumping .

”1 ‘levels, the limiting sensitivity of coherent signal receivers does not depend

‘ uypon frequency., The authors alsc consider the sensitivity of coherent recelvers

48 a function of the number of modes. If the imput system is designed to limit

the propagation of a monochromatic signal to a single mode while noise is preseat —
in all the modes, the semsitivity of the receiver can be sharply improved. Orig.
sthoare, hass . 23 formulas. ;
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AUTHOR. Mrﬁfbsyan,-R. M.; Prokhorov, A. M.

e

TITLE: Quantum aramagnetic amplifier with active resonators at a 2l-cm wave

SOURCE:  Radiotekhnika 1 elektronika, v. 9, no. 12, 1964, 2094-2098

:'quantum paramagnetic amplifier, microwave amplifier

‘haracteristics of a-quantum paramagnetic
4 PA) op “and having two coupled active paramagnetic- -
containing resonators is supplied. Two quarter-wave microstrip resonators

~“‘mounted in a square 17x 17-mm waveguide were coupled through their end
. ’cap'::tcita.ncé"(d'esigh sketch supplied). A 2,000 -oer magnetic field was obtained
£rb’_xﬁa}éé-fs;:‘pg;con_ductive_Nb,s_olenoid‘., Cr ¥ of 0.04% concentration was used in an
S ALG lattice. As comparedmth the two-resonator-system with an input passive
. circuit, the QPA has a much higher gain ¥ bandwidth product; the QPA also has
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:the advantage a. ‘more {s_i‘a.tél'é’ gain.- TheQPA characteristics well agree with
- theoretical calculations, "The authors wish to thank I. B, Matrosoy for his help
" in experimentation, " Orig. art. has: 3 figures, 1 formula, and 1 table.
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AUTHOR: Gvaladze,T.V.; Konyukhov,V.K.; Prokhorov,A.M.; Khaimov-Mal'kov,V.Ya.;
Shipuile,G.P. )

B
TlTI.E:’ﬁfl-abaorption 1ines of ruby
SOURCE: ‘Optika 1 spektroskoptya, v.18, no.1, 1064, 83-62

TOPIC TAGS:-n‘nbsorpt;on, R levels, R line luminescence, ruby, optical pumping,
lasers, luminescence lifutime

ABSTRACT: Although there have been many investigations of the luminescence d'Rlines
of ruby, hitherto there have been no detailed studies of the absorption in the re-
gion of tlhese lines. Study of the absorption can yield information on the frequen~
¢y variation'of the absorption coefficient, Q¢(V) » and the temperature dependence of
a(¥)dv, which is indicative of the temperature variation of theo matrix element of
the dipole moment. In the present work the R~line absorption of ruby (Crp03 concen-
tration 0.04% by weight) was investigated at 16, 60, and 859C, The measurements were
performod with the aid of a DFS~13 diffraction grating spectrograph (dispersion 4
R/mm) with photographic rocording and a DFS-8 grating spectrograph (G A/mm) with

Card 1/2
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photoelectric recording. The valuos of a(¥) for the Rj-and Ryclines are 0.315 and.
0.24, respectively, and are virtually temperature indepe-dent in the 16 to 959C tem-
perature range. Reabsorption was found to be negligible under the given conditiors.
The luminescénce lifetimes of the Ry: and Rg*lines, calculated on the basis of the !
experimental data,iare of the order of 2.9 and 4.2-microsec, respectively. The rela-
tive intensities of the R luminescence lines are propertional to the populations of
the respective lovels and inversely proportional to X(R). The R2/R; intensity rat-
. 1o for T = 939, derived from the present data, is about 0.43, which is in exact
"’ ‘agrecement with.the experimental .value of N.A.Tolstoy, Liu Shun-fu,and W.E.Lapidus -
-+ (Opt.i spektro.,13, 242, 1962).-. Orig.art.has: 14 formulas, 2 tables, and 1 figure.:

ASSOCIATION: none

. . 'DMTE AQ: 14Feb6d - " ENCL: 00

" NR REF 80V: 003 - 0 .- OTHER: 005

LS A Yttt 20 sttt e vrene ;e ee

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343120011-5"




"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86 00513R001343120011 5

SHASEIARETIG DRI S SRIETIRAM SRR R B S A AP It AT
- - T T vVl LNy TS L‘NE r
.;':”H»- T . ! w-f:r(.--:. )
* ACCESSION NR: | AP4012567 8/0056/64/046/001/0386/0389

AUTHORS: Kaminskiy, A. A.; Korniyenko, L. 8.; Makarenko, L. V.;
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U TITLE: Investigation of stimulated emission of Nd 3+ in calcium
fluorite at room temperature

SOURCE: 2zhurnal éképer. i teoret. fiz., v. 46, no. 1, 1964, 386~
. 389 - ' ‘ - :

T TOPIC TAGS: stimulated emission, molecular generator, maser, cal-
' cium fluorite, neodymium impurity, neodymium doping, emission wave-
length, emission time dependence, radiation structure, fine struc-
ture component.

hibit stimulated emission at room temperature was Ser (L. F. John- -

son, J. Appl. Phys.,v. 34, §97, 1963). The authors report tests 3
Card 1/3
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| 3+ V
{ ABSTRACT: The only fluorite doped with Nd previously found to ex- -
l

|

|

!
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crystals grown from the melt in a fluoriding atmosphere by lowering
the crucible. Emission was observed in crystals with neodymium
oxide concentrations 0.3 and 1.5%, the approximate wavelength bheing
1.047 micron, The system was excited by absorption of light from a

flash system at 14,000 cm.l above ground level. Emission correspond-

ed to the 4F3/2-» 4111/2 transition. The illuminating system con-
sisted of an elliptical system with the crystal in one focus and the
flash lamp (80-mm glow column) in the other. The time devendence
of the radiation was determined with a photomultiplier and oscillo-
scope. The structure of the radiation was determined with a spec-
trograph having a 600 line/mm grating. For the crystal with 0.3%
neodymium oxide the emission line width was  approximately 3 A (4
fine structure components), increasing to 5 A (12 components) for the
1.5% crystal. “The authors are grateful to V. V. Osiko and Yu. K.

Vororko for supplying the fluorite crystals and for fruitful dis-
cussions." Orig. art. has: 2 figures. '

Card 2 /3

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343120011-5"



"APPROVED FOR RELEASE 06/15/2000 CIA-RDP86 00513R001343120011 5

| - ACCESSION NR: AP4012567

ASSOCIATION: Institut yadernoy fiziki Moskovskogo gosudarstvennogo
universiteta (Nuclear Physics Institute, Moscow State Universit;y)

SUBMITTED: 280ct63 DATE ACQ: 26Peb64 ENCL: 00

SUB CODE: ”PH NO REF SOV: 001 ' “OTHER: 001

- m— h - ———— - — - _'_'
. EQ )
TR i FIGTAY 21 '“.1.’(&7!0. _Lh u" ! d AN

St s o e e steae Bl vt

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343120011-5"



"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343120011-5

% R
L S -

) .%SION NR3 AP4025942 : S/0056/64/046/605/1090/i097

- AUTHORS: . Bunkin, P. V.; Prokhorov, A. M. !

‘3 !
» O e b )

.1 'TITLE:; Excitation and ionization of atoms in a strong radiation ;
 field ‘ s

;SOURCE: Zhurnal eksperimental‘noy i teoreticheskoy fiziki, v. 46, !
s 3, 1964, 1090-1097 '
i H

I ; t
TOPIC TAGS: radiation field, strong radiation-field, laser radia=- |
‘tion fieid, hydrogen atom excitation, hydrogen atom ionization, :
:hydrogenlike atom quantum transition, monochromatic strong field,

j €ircularly polarized strong field, quasiclassical .approximation,
;etfectivo ionizing field

: ABS‘I‘RACT: It is shown first that the electric field produced by a’
g Il.a:sez: (~3 x 108 V/cm for a beam with 10 j d:.ameter) upproaches the
= intmity of the i.nteratomic field (~5 x 10° eV/cm for the hydrogen
Jr.- LR,

;,;*-—-C.rd 1‘;2\—-—- . -. I S
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-atom in the ground state), It is then shown that at such field in-
. tensities the quantum transitions that follow from ordinary pertur-
bation theory will no longer be cbserved, and if the time Of inter—
action betwsen the field and the atom is sufficiently long the late~
ter is most likely to be ionized rather than excited to a bound
state, even if the field quantum 18 puch lower than the ioniza-
tion potential. The general character of the qQuantum transitions
in hydrogen-like atoms under the influence of a strong circularly-
- polarized monochromatic field is analyzed in the quasiclassical
approximation. In view of the similar results produced by a strong
radiation field and a strong dc field (ionization), the concept of
effective ionizing field is introduced and evaluated for strong

; circularly-polarized monochromatic radiation. Orig. art. has: 22

iito:unlas. v
1 . ASSOCIATIONs Pizicheskiy institut im. P. N. Lebedeva AN SSSR
., (Physics Institute, AN SSSR) .
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(1)-2/1/EBC (D) =2 /EHP(K) /EHA (m) =2 . Po-b/E
/RFWL/SSD/AS (mp -2/Amn/mm(c)/mmg)/m(gzgs)/sgn(t : Wpluh
| AP4042550 _- s/oos /64/046/006 1937/1952

[TLE: . Paramagnetxc x:elaxat i.on(&.n‘ 3'(5'3, Co) (614)6 at D N
;emperatures 0.1-4.2K e TRy 3

*1964. 1937—1952

paramagnetic"relaxation..,pin lattice relaxation. c“ys-ii?
Lelectron paramagnetic -resonance, - low temperature re- ’

aw of the:-increasing applicatione: of' parmagnetic g
‘and” the increasing’ practical’ and theoratical interest J_n

avarsnmabia walowvaédan aé 1o b P TPt T
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'tt a: temperature T u;0,0B--G 2K._ Unlzke

experxments made;by-others at ~i04 Mcs, the rnaults obtained" contra~ i
‘dict the: paramagnetic*rulaxatlon theory of Van Vieck and Kronig. It |
- is shewn that the observed singularities of paramagnetic relaxation |
“in ferrocyanide at low temperatures are due to weak exchange inter-
aacc;ons in the system of paramagnetic ions of iron. These interac-
‘tions do not play an important role in experiments with large mag-
- netlc fields at- h:.gh frequencies. The already published energy spec-—
trum of the ion paxrs in the cyanide ‘of iron is used to develop, :
under certain. assumptlons,.a mechan;sm for the relaxation process,

. which explains’ ] ) o
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nonrad f.ative txansx.tmns of the ion pairs. ‘A decisive role ig indi=
- cated for ion pairs in the transfer of energy from the iron jons in
‘the laiztice at low temperatures in low-frequency experiments. The
“author:s thank K. K. Svidzinskiv for a discussion and valuahle re-
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